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DETAILED ACTION 
Specification 

1. The disclosure is objected to because of the following informalities: On page 1, lines 8-9, 

U.S. Patent Application Nos.: 10/ (Attorney Docket No. 21 308-00071 OUS); and 10/ 

(Attorney Docket No. 21 308-001 11 US) should be changed to U.S. Patent Application Nos.: 
10/764,125 (Attorney Docket No. 21 308-00071 OUS); and 10/764,429 (Attorney Docket No. 21308- 
001 11 US). Appropriate correction is required. 

Drawings 

2. The drawings are objected to because of informalities disclosed on PTO-948, appropriate 
correction is required. Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required 
in reply to the Office action to avoid abandonment of the application. Any amended replacement 
drawing sheet should include all of the figures appearing on the immediate prior version of the 
sheet, even if only one figure is being amended. The figure or figure number of an amended 
drawing should not be labeled as "amended." If a drawing figure is to be canceled, the appropriate 
figure must be removed from the replacement sheet, and where necessary, the remaining figures 
must be renumbered and appropriate changes made to the brief description of the several views of 
the drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1.121(d), If the changes are not accepted by the examiner, the applicant will 
be notified and informed of any required corrective action in the next Office action. The objection to 
the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 102 

3. The following Is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use 
or on sale in this country, more than one year prior to the date of application for patent in the United States. 
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4. Claims 1-9, 14-19, 21-25 and 27-35 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Orth (U.S. Patent No. 5,423,323). 

In regards to claim 1, Orth discloses a method for measuring a cardiac performance 
parameter, the method comprising: causing a change in at least one of volume and pressure in a 
heart chamber at a selected time during a heart cycle; measuring a change in at least one 
characteristic of the heart chamber which occurs in response to the change in at least one of 
volume and pressure; and calculating at least one cardiac performance parameter based on a ratio 
of the measured change in the characteristic to the caused change (col. 3, line 28 - col. 5, line 6). 

In regards to claim 2, Orth discloses a method wherein causing the change comprises 
introducing a volume of fluid into the heart chamber during diastole (col. 7, lines 4-20). 

In regards to claim 3, Orth discloses a method wherein introducing the volume of fluid 
comprises releasing the fluid within the heart chamber via one or more apertures in a catheter 
positioned in the chamber (col. 9, lines 32-41). 

In regards to claim 4, Orth discloses a method wherein introducing the volume of fluid 
comprises inflating an expandable balloon coupled with a catheter positioned in the heart chamber 
(col. 7, lines 4-20; figs. 1-4). 

In regards to claim 5, Orth discloses a method wherein inflating the balloon comprises: 
inflating the balloon during systole of the heart; and deflating the balloon during diastole of the 
heart immediately following the systole (col. 7, lines 4-20; figs. 1-4). 

In regards to claim 6, Orth discloses a method wherein inflating the balloon comprises: 
inflate the balloon during diastole of the heart; and deflating the balloon during systole of the heart 
immediately following the diastole (col. 7, lines 4-20; figs. 1-4). 

In regards to claim 7, Orth discloses a method wherein introducing the volume of fluid 
comprises: inflating a balloon within the heart chamber during systole; deflating the balloon during 
diastole immediately following the systole; and releasing an amount of fluid within the heart 
chamber during the diastole (col. 7, lines 4-20; figs. 1-4). 
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In regards to claim 8, Orth discloses a method wherein the balloon is deflated by a volume 
equal to the amount of the released fluid (col. 10, lines 31-41). 

In regards to claim 9, Orth discloses a method wherein the balloon is deflated by a volume 

greater than the amount of the released fluid {col. 10, lines 31-41). 

/' 

In regards to claim 14. Orth discloses a method wherein causing the change comprises 
inducing a paroxysmal ventricular contraction (col. 7, lines 10-20). 

In regards to claim 15, Orth discloses a method wherein the paroxysmal ventricular 
contraction is induced by electrical stimulation (col. 7, lines 10-20). 

In regards to claim 16, Orth discloses a method comprising measuring the heart cycle 
using an electrocardiogram device, wherein the selected time during the heart cycle is selected 
using the electrocardiogram measurement (col. 6, lines 54-56). 

In regards to claim 17, Orth discloses a method comprising measuring the heart cycle 
using at least one sensor on a catheter positioned in the heart chamber, wherein the selected time 
during the heart cycle is selected using the sensor measurement (col. 6, lines 54-56). 

In regards to claim 18, Orth discloses a method wherein the change in the cardiac 
characteristic is measured immediately after causing a change in at least one of volume and 
pressure (col. 6, lines 18-33). 

In regards to claim 19, Orth discloses a method wherein the change in the cardiac 
characteristic is measured during at least a portion of the heart cycle after the change in at least 
one of the volume and pressure (col. 6, lines 18-33). 

In regards to claim 21, Orth discloses a method wherein measuring the change comprises 
measuring a change in at least one pressure within the heart chamber (col. 7, line 34 - col. 8, line 
18; col. 15, lines 24-51). 

In regards to claim 22, Orth discloses a method wherein measuring the change in pressure 
comprises measuring a change in end-diastolic pressure and a change in end-systolic pressure 
(col, 7, line 34 -col. 8, line 18; col. 15. lines 24-51). 
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In regards to claim 23, Orth discloses a method wherein calculating the at least one 
parameter comprises calculating a cardiac pressure gain, comprising: calculating a first difference 
between a first end-systolic pressure and a second end-systolic pressure; calculating a second 
difference between a first end-diastolic pressure and a second end-diastolic pressure; and dividing 
the first difference by. the second difference (col. 7, line 34 - col. 8, line 18; col. 15, lines 24-51). 

In regards to claim 24, Orth discloses a method comprising providing at least one of the 
end-diastolic pressures, the end-systolic pressures and the cardiac pressure gain for display on a 
display device (col. 7, line 34 - col. 8, line 18; col. 9, lines 55-57). 

In regards to claim 25, Orth discloses a method wherein the providing step comprises 
providing data in the form of a plot, with at least one end-diastolic pressure on one axis of the plot 
and at least one end-systolic pressure on a perpendicular axis of the plot (col. 7, line 34 - col. 8, 
line 18; col. 9, lines 55-57). 

In regards to claim 27, Orth discloses a method wherein measuring the change comprises 
measuring a change in at least one volume within the heart chamber (col. 7, line 34 - col. 8, line 
18). 

In regards to claim 28, Orth discloses a method wherein measuring the change comprises 
measuring a change in end-diastolic volume and a change in end-systolic volume (col. 7. line 34 - 
col. 8, line 18). 

In regards to claim 29, Orth discloses a method wherein calculating the at least one 
parameter comprises calculating a volume reserve comprising: calculating a first difference 
between a first end-systolic volume and a second end-systolic volume; calculating a second 
difference between a first end-diastolic volume and a second end-diastolic volume; and dividing the 
first difference by the second difference (col. 7, line 34 - col. 8, line 18). 

In regards to claim 30, Orth discloses a method comprising providing at least one of the 
end-diastolic volumes, the end-systolic volumes and the volume reserve for display on a display 
device (col. 7, line 34 - col. 8, line 18; col. 9, lines 55-57). 
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In regards to claim 31, Orth discloses a method wherein the providing step comprises 
providing data in the form of a plot, with at least one end-diastolic volume on one axis of the plot 
and at least one end-systolic volume on a perpendicular axis of the plot (col. 7, line 34 - col. 8, line 
18; col. 9. lines 55-57). 

In regards to claim 32, Orth discloses a method wherein measuring the change comprises 
measuring a change in a left ventricular end-diastolic volume and a change in a left ventricular end- 
systolic volume (col. 7. line 34 - col. 8, line 18). 

In regards to claim 33. Orth discloses a method wherein measuring the change comprises 
measuring a change in at least one pressure and a change in at least one volume within the heart 
chamber (coL 7, line 34 - col. 8, line 18; col. 15, lines 24-51). 

In regards to claim 34, Orth discloses a method wherein measuring the change comprises 
measuring a change in end-diastolic volume and a change in end-diastolic pressure (col. 7, line 34 
-col. 8, line 18; col. 15, lines 24-51), 

In regards to claim 35, Orth discloses a method further comprising providing pressure and 
volume data as a plot, with at least one volume on one axis of the plot and at least one volume on 
a perpendicular axis of the plot. (col. 7, line 34 - col. 8, line 18; col. 9, lines 55-57). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the Invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

6. Claims 36-39 and 42-45 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Orth (U.S. Patent No. 5,423,323) in view of Paolocci, Nazareno, et ah, "Positive inotropic 

and lusitropic effects of HNO/NO' in falling hearts: Independence from beta-adrenergic 

signaling", PNAS, vol. 100, No. 9, (Apr. 29, 2003), 5537-5542. 
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In regards to claims 36-39 and 42-45, Orth discloses the method substantially as claimed 
except lusitropic and inotropic stiffness. However, Paolocci teaches lusitropic and inotropic 

stiffness (pg. 5538, Hemodynamic Analysis; pg. 5539, HNO/NO" Augments Inotropy and Lusitropy 

of Failing Heart; pg, 5540-41, Discussion). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the method of Orth by incorporating the method of or concept of lusitropic and 
inotropic stiffness as taught by Paolocci in order to provide improved monitoring of cardiac 
performance parameters. 

In regards to claim 40, Orth discloses a method wherein measuring the change comprises 
measuring a change in end-diastolic volume and a change in end-diastolic pressure (col. 7, line 34 
-col. 8, line 18; coL 15, lines 24-51). 

In regards to claim 41, Orth discloses a method further comprising providing pressure and 
volume data as a plot, with at least one volume on one axis of the plot and at least one volume on 
a perpendicular axis of the plot. (col. 7, line 34 - col. 8, line 18; col. 9, lines 55-57). 



7. Claims 10-13, 58-60 and 79-87 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Orth (U.S. Patent No. 5,423,323) in view of Sekins et al. (U.S. Patent No. 
5,158,536). 

In regards to claims 10-13 and 58-60, Orth discloses the method substantially as claimed 
except for a hydrophone and a change in flow rate. However, Sekins teaches a hydrophone (col. 
33, lines 7-20, 47-49; col. 37, lines 13-20) and a change in flow rate (col. 13. lines 17-29; col. 25, 
lines 51-64; col. 37, lines 4-12). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the method of Orth by incorporating a hydrophone and a change in flow rate as 
taught by Sekins in order to causing a change in at least volume or pressure to effect a parameter 
of the heart chamber. 

In regards to claim 79, Orth discloses the system for measuring one or more parameters of 
a heart, the system comprising: a catheter comprising at least one sensor and at least one actuator 
for introducing a known volume of fluid into at least one chamber of the heart at a selected time 
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during a heart cycle to effect a volume change in the heart chanaber; a fluid source coupled with 
the catheter for providing fluid to the actuator; and a processor coupled with the catheter for 
processing data sensed by the at least one sensor (col. 6, line 34-66; col. 8, line 19 - col. 10, line 
24). 

In regards to claim 80, Orth discloses a system wherein the at least one sensor comprises 
at least one of a pressure sensor and a volume sensor (col. 4, line 42 - col. 10, line 24). 

In regards to claim 81, Orth discloses a system wherein the at least one sensor further 
comprises at least one of a flow sensor for measuring blood flowing from the heart and a vascular 
pressure sensor for measuring pressure in a vessel extending from the heart (col. 4, line 42 - col. 
10, line 24). 

In regards to claim 82, Orth discloses a system wherein the at least one flow sensor or 
pressure sensor is disposed in a location to measure flow or pressure in at least one of an aorta, a 
pulmonary artery, and a coronary artery (col. 4, line 42 - col. 10, line 24). 

In regards to claim 83, Orth discloses a system wherein the at least one sensor comprises 
at least one hydrophone (col. 33, lines 7-20. 47-49; col. 37, lines 13-20). 

In regards to claim 84, Orth discloses a system wherein the at least one sensor comprises 
at least one ultrasound transducer (56, 110) for measuring a distance within a chamber of the heart 
(col. 9, lines 11-23). 

In regards to claim 85, Orth discloses a system wherein the at least one ultrasound 
transducer (56, 110) comprises: a first pair of ultrasound transducers coupled with the catheter in 
parallel with a longitudinal axis of the catheter for measuring a first distance between the 
transducers and the wall of the chamber of the heart; a second pair of ultrasound transducers 
coupled with the catheter in an orientation 90-degrees rotated from the first pair of transducers for 
measuring second and third distances to a wall of the heart chamber; and a third pair of ultrasound 
transducers coupled with the catheter in an orientation 90-degrees rotated from the first and 
second pairs of transducers for measuring fourth and fifth distances to a wall of the heart chamber 
(col. 9. lines 11-23). 
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In regards to claim 86, Orth discloses a system wherein the at least one actuator 
comprises at least one of a fluid outlet port and an expandable balloon, the expandable balloon 
being expandable by introducing the fluid into the balloon (col. 8, lines 19-43). 

In regards to claim 87, Orth discloses a system further comprising an electrocardiogram 
device coupled with the processor 84 for measuring the heart cycle (col. 8, lines 44-55). 
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Allowable Subject Matter 
8. Claims 20, 46-57 and 61-78 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 



Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Shevon Johnson whose telephone number is (571) 272-2010. The examiner 
can normally be reached on M-F (8 a.m. - 4:30 p.m.). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Pezzuto can be reached on (571) 272-6996. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications may 
be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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